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Objectives: Biomechanical analysis can predict me-
chanical stresses in cardiovascular structures. Prior models
often assume uniform arterial wall thickness (WT). We
hypothesize that including local WT in finite element anal-
ysis (FEA) of the carotid artery will effect wall stress (WS)
distribution and maxima.
Methods: CTAs in patients with carotid occlusive
disease (n5) were analyzed with custom algorithms to
segment luminal and adventitial surfaces, providing local
WT. A control model was defined with variable wall
thickness (VWT) and hyperelastic material properties
(MP). Experimental models tested the effects of: (1)
uniform wall thickness (UWT), (2) soft and calcified
plaque, and (3) linear MP. Commercial FEA software
was used to load each model with 80 mmHg pulse
pressure and compute Von Mises WS.
Results: The mean (across n5 patients) peak WS of
the VWTmodel was 16229 kPa. PeakWS decreased with
the imposition of UWT (11219 kPa, P  .01) and with
linear MP (10524 kPa, P  .01). UWT decreased both
the average WS over the entire carotid bifurcation (314
kPa, P  .04) compared to VWT control (429 kPa) and
themean normalized nodal variance (a measure of inhomo-
geneity) of the WS over the bifurcation (0.340.03 vs
0.300.04, P  .03).
Conclusions: Incorporation of local WT can signifi-
cantly increase peak WS and cause less uniform WS distri-
bution. Aortic wall thickness should be incorporated in
FEA of aneurysms to accurately predict rupture risk and in
other bioengineering analyses.
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Objectives: At VAM 2010 & 2011, we have reported
that preoperative injection of the free-radical scavenger,
edaravone (Radicut®, Mitsubishi Tanabe Pharma Co., Ja-
pan) prevented reperfusion injury. In this study, we evalu-
ated whether edaravone can reduce reperfusion injury if
injected at the start of reperfusion.
Methods:Male Lewis rats (525 78 g, n 10) were
subjected to reperfusion injury models by clamping the
bilateral common femoral arteries for 5 hours followed
by de-clamping. Rats were divided into two groups and
intraperitoneally injected with edaravone (group edara-
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Fig. Changes in magnitude and distribution of wall stress in
varying models as shown in a cross section of a single carotid artery.
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vone; 9.0 mg / kg, n  5) or saline (control group; n 
5) at the same time as removing the clamps. Five hours
after de-clamping, the muscles of lower extremity were
harvested. Tissues were stained with hematoxylin &
eosin (HE), in order to count the viable muscle cells.
They were also stained with periodic acid-Schiff (PAS),
in order to assess the glycogen storage in muscle cells.
Results: The density of viable muscle cells in the
group edaravone was significantly greater than that of
control group (59360 cells/mm2 vs. 25831 cells/
mm2, P  .01). The mean percentage of PAS-positive
area in the edaravone group was also significantly higher
than that in control group (30.1  6.9 % vs. 7.3  2.1%,
P  .001, Fig, original 200x).
Conclusions: Our results suggest that edaravone in-
jected at the start of reperfusion can also reduce muscle
injury following leg ischemia in rats, storing a high level
of glycogen in viable muscle cells. Therefore, edaravone
might be useful in clinical settings following leg isch-
emia.
Author Disclosures: S. Fukui: Nothing to disclose; M.
Mitsuno: Nothing to disclose; Y. Miyamoto: Nothing to
disclose; M. Ryomoto: Nothing to disclose; H. Tanaka:
Nothing to disclose; M. Yamamaura: Grant-in Aid for
Researchers Hyogo College of Medicine 2011,Research
Grants; Y. Yoshioka: Nothing to disclose.
PS210.
The Potential for Ascorbic Acid Mediated Nephro-
protection in an Animal Model of Contrast-Induced
Nephropathy following Endovascular Aneurysm Re-
pair
Katie E. Rollins1, Ayesha Noorani1, Lucie Janeckova2,
Meryl Griffiths3, Matthew Baker2, Jonathan Boyle1.
1Department of Vascular Surgery, Addenbrookes Hos-
pital, Cambridge, United Kingdom; 2Antitope Ltd,
Babraham Research Campus, United Kingdom; 3Adden-
brookes Hospital - Department of Histopathology,
Cambridge, United Kingdom
Objectives: The nephroprotective effect of ascorbic
acid in humans receiving intravenous contrast in percu-
taneous coronary interventions is beginning to be estab-
lished. Currently there is no data from either clinical or
in vivo models assessing the potential of ascorbic acid as
a nephroprotective agent in patients undergoing Endo-
vascular Aneurysm Repair.
We used an in vivo murine model to evaluate the
potential therapeutic effect and appropriate dosage of
vitamin C to prevent contrast induced nephropathy
(CIN).
Methods: A total of 24 mice were divided into 4
groups, mice from all groups (except the negative con-
trol) received Omnipaque and were then treated with;
low or high dose ascorbic acid or saline positive and
negative controls. Urine was collected and pooled from
each group before and after the various treatments then
centrifuged and analysed for NGAL (neutrophil gelatine
associated lipoprotein). At the end of the study kidneys
from each mouse were explanted and frozen. One kidney
per mouse was analysed by histopathology and immuno-
histochemical staining for haematoxylin-eosin (HE),
caspase-3, NGAL and TUNEL (transferase mediated
dUTP nick-end labelling). The remaining kidney was
lysed and analysed for expression of NGAL by ELISA.
Results: Kidney lysate NGAL ELISA analysis dem-
onstrated a 50% reduction in renal damage in animals
receiving low dose following contrast administration,
although this degree of protection was not observed in
the high dose group. There was no significant difference
in the degree of renal injury seen between groups by HE
staining, however initial immunohistochemistry for
markers of early apoptosis showed a decrease in caspase 3
expression in both low and high dose ascorbic acid
groups compared to the positive control.
Conclusions: Our mouse model suggests that one
mechanism for acute renal injury induced by contrast media
may involve caspase-dependent apoptosis, and that ascorbic
acid administration can prevent CIN. Further work is sug-
gested in human subjects on this topic.
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